1. Introduction.-G. T. Whyburn'0' 12 has proved the following theorem.
THEOREM. IfJ is a light open map6 of a topological 2-cell Di onto a topological 2-cell D2 such that (i) f(Int DI) = Int D2 and (ii) f/Bd DI is a homeomorphism of Bd Di onto Bd D2, then f is a homeomorphism.
Whyburn has conjectured" that the theorem holds if Di and D2 have dimension n > 2. Our purpose is to prove Whyburn's conjecture for a differentiable light open map with the additional property that the Jacobian is reasonably smooth. The arguments are based on Sard's theorem and the use of topological degree of a map. The underlying idea is to show that the map cannot "fold" its domain at any point. (This condition always holds if n = 2 because then by the Stoilow-Whyburn theorem, the light open map is analytic. Hence no folding can take place because of the Cauchy-Riemann equations.)
Whyburn's conjecture has been proved for several classes of continuous maps by McAuley8 and related studies of light open maps have been made by Church and Hemmingsen.2-4 The approach used here differs from these papers mainly in that we assume differentiability throughout. This enables us to Study subsets of the set of points Jo where the Jacobian is zero instead of dealing directly with the branching or singular set which is a subset of Jo. THEOREM 2. If M is light and open and if dim J1 = n -1 implies that J1 contains a smooth (n -1)-dimensional surface S and that there is an open set V such that V -= V -S and V -S contains exactly two components in one of which j is nonnegative and in the other of which j is nonpositive, then M is a homeomorphism.
(We use the term "smooth surface" in the usual advanced calculus sense. See, e.g., Buck.' Also for brevity, we refer to the point set underlying the surface as "the surface.") ( 
In order to prove the lemma, it is sufficient to show that MIA is one-to-one. Suppose this is not true, i.e., suppose there is a point q E B such that M-l(q) con- 
Statements (5), (6), and (7) has rank 2 at (so, -oo) because then by the continuity of the derivatives of U, V, W, the matrix 91 has rank 2 at each point in some neighborhood of (4o,flo). Since S is smooth, then if D1 is a sufficiently small open disk in D, the transformation T which describes S, i.e., the transformation described by the equations (8), is one-to-one on Di. Also, since T is described by continuously differentiable functions, then T is certainly a homeomorphism and hence preserves dimension. Map M is light and therefore cannot reduce dimension. (See ref. 7, Since the transformation T1 described by equations (9) Since the surfaces a and M(a) are given by maps which are one-to-one, then we can choose locally a coordinate system so that a is a coordinate plane and the third coordinate is measured along a normal to a, and we can choose locally a coordinate system so that M (a) is a coordinate plane and the third coordinate is measured along a normal to M (a-). Then we study M in terms of these coordinate systems.
First we describe more precisely the coordinate systems chosen. We define map P such that P: (Qo, x7o) and thus are the components of the normal to af at the point (u({o,77o), v(Qof7o), w(to,77o)). Let Jp denote the Jacobian of P. A simple calculation shows that J4 is positive in some neighborhood (in R3) of (Qo,foO) because surface ais smooth.
Next define a map R such that R:
(xiyz x,yi,zi), where (tg 2) is such that (7,g,0) E d and R is defined by the equations:
where the Jacobians are evaluated at (tg) = (Lorfo). Let Assume, for definiteness, that J < 0 at points with 2 >0. From the definition of g, it follows that g = 0 on the (x, q)-plane and g > 0 at points with 2 < 0. Since the points Po, PI, P2 are mapped by M into the (7,q)-plane (as the description of Z(po), M(pl), 9M(p2) above indicates), we need only study the sign of W(0,0,2o).
If we show that 2 > 0 and g1 < 0 imply that W(0,0,2) < 0, and that 2 < 0 and 9 > 0 imply that W(0,0,2 
For points on the (7,g)-plane, W = 0. Hence on the (pg)-plane,
Thus for points in the (p7g,2)-space that are close enough to the (±,g)-plane, 1wIm < E; lWy < i.
(1 Let £ be the determinant Since M(cr) is smooth and map L has positive Jacobian, then LM(a) is smooth, i.e., the matrix /Ux Ui 1= (V: V : ) X where each partial derivative is evaluated at a point (?,gO) , 27, 527-536 (1960 ). 3Ibid., pt. II, 28, 607-624 (1961 ). 4Ibid., pt. III, 30, 379-390 (1963 . 6Cronin, J., Fixed Points and Topological Degree in Nonlinear Analysis (Providence: American Mathematical Society, 1964).
' Hocking, J. G., and G. S. Young, Topology (Reading: Addison-Wesley, 1961) .
